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Space telescopes have been a dominant force in astrophysics
and astronomy over the last two decades. As Lyman Spitzer
predicted in 1946,1 space telescopes have opened up much
of the electromagnetic spectrum to astronomers, and pro-
vided the opportunity to exploit the optical performance of
telescopes uncompromised by the turbulent atmosphere.
The Hubble Space Telescope (HST) has come to symbo-
lize the great space telescopes of the last two decades.
Launched with a spherical aberration problem, astronauts
restored HST’s promise of diffraction-limited imaging from
space. Since that first servicing mission, HST has made major
breakthroughs in many fields of astrophysics, extending far
beyond the original scientific goals of the telescope and
achieving iconic status as its images became part of the fabric
of popular culture.
Surpassing their initial science goals is a common theme
for many space telescopes, which have opened up new areas
of the electromagnetic spectrum and delivered significant new
capabilities such as orders of magnitude improvement in sen-
sitivity. These space telescopes have consistently delivered
above and beyond their original scientific goals. Excellent
examples include the study of the high redshift universe by
the HST, the characterization of exoplanet atmospheres by
the Spitzer Space Telescope (SST), and the study of black
holes by the Chandra X-Ray Observatory.
The newest space telescopes have continued to open up
new spectral windows. The Herschel Space Observatory for
the first time provided visibility into the far-infrared to sub-
millimeter wavelengths from space. The Fermi Gamma-Ray
Space Telescope discussed in this special section has opened
up the 30 MeV to 10 GeV sky with capabilities that permit a
wide range of observations of astrophysical phenomena. In
addition to observatories conducting detailed studies of astro-
physical phenomena, space telescopes for survey applications
continue to make ground-breaking observations as well. The
Kepler mission just recently announced the ground-breaking
discovery of Kepler-22b, the first earth mass planet found in
the habitable zone of a solar-like star.
The impact of these space telescopes is not limited to their
science goals. Space telescopes push the envelope in many
technical areas, but especially optical systems and sensors.
The early decision to fly HST with charge-coupled-device
(CCD) detectors, rather than the established TV camera
technology, spawned much of the early development of
CCDs. HST, SST, and James Webb Space Telescope
(JWST) have similarly driven the development of infrared
arrays to ever larger formats and higher performance. In
the realm of large optics, space telescopes have driven not
only optical performance, but also wavefront sensing and
control technologies.
This special section of Optical Engineering is devoted to
space telescopes. It focuses on the design and implementa-
tion of major space observatories from the gamma-ray to
far-infrared, and highlights the scientific and technical break-
throughs enabled by these telescopes. The papers accepted
for publication include reviews of major space telescopes
spanning the last two decades, in-depth discussions of the
design considerations for visible and x-ray telescopes, and
papers discussing concepts and technical challenges for
future space telescopes.
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